Experimental Details
Synthesis of n-butyl capped GeNPs: Anhydrous 1,2-dimethoxyethane was purchased from Aldrich and used without further purification. Inside an Ar-filled glove box, GeCl 4 (1.2g) was dissolved in 1,2-dimethoxyethane (50mL). Sodium naphthalide was used as a reducing agent, which was prepared by through mixing of sodium metal (0.69g; 30mmol) and naphthalene (2.6g; 20mmol) in the presence of 1,2-dimethoxyethane (150mL). After 2h stirring, dark green solution was obtained. The sodium naphthalide solution was injected into the diluted GeCl 4 solution, followed by stirring for 2h. Over the reaction the reduced Ge is formed, as indicated by a clear orange color while the residual reagents are appeared as dark brown precipitates. The orange-colored supernatant was pipette out and transferred to separate round bottom flask. 6 mL of 2.0M n-butyllithium was then injected to the orange solution where instant color change from orange to light yellow as well as the formation of white precipitate was seen. The n-butyl capped GeNPs were extracted into n-hexane and the residual naphthalene was removed by sublimation. This process was repeated until transparent yellow-colored viscous liquid is obtained. Through-plane conductivity of prepared solid polymer electrolytes was measured using a homemade test cell on thermostated pressed samples, using a Solartron 1260 frequency response analyzer connected to a Solartron 1296 dielectric interface. All procedures were performed inside the glove box with oxygen and moisture level of 0.1 ppm.
Synthesis of Well-arrayed GeNPs/Carbon Hybrid Anode

Morphology Characterization:
The butyl-capped GeNPs/PS-PI/thermoset polymer hybrid after thermal curing (before pyrolysis) was cryo-microtomed at -120 °C to obtain thin sections with thicknesses in the 80 -120 nm range using using an RMC Boeckeler PT XL Ultramicrotome. The electron contrast in the samples was enhanced by exposure to osmium The GeNPs/carbon hybrid revealed porous characteristics although, the TEM images in Figure 1b were taken from nonporous area. In present study, all TEM samples of anodes were prepared by FIB-TEM and we found that the ion-milling and lift-out were problematic for porous regions since the processes enlarge the pores. Instead, SEM was utilized to take surface topology of the GeNPs/carbon hybrid anode. SEM images of the GeNPs/carbon hybrid anode are shown below to demonstrate the porous structure with pore sizes ranging from 20 to 200 nm. 
